Biomaterial strategies to improve the efficacy of bone marrow cell therapy for myocardial infarction.
The feasibility and safety of bone marrow cell (BMC) therapy for cardiac repair following myocardial infarction has been demonstrated in clinical studies, albeit with relatively modest structural and functional benefits. In response to the shortcomings of BMC therapy, the use of biomaterials to enhance cell transplantation is being investigated. Areas covered: The authors first review what has been learned from BMC therapies for the treatment of myocardial infarction in animal models and in clinical trials. Some issues that may be limiting the efficacy of BMC therapy are then described. Lastly, they summarize several biomaterial approaches that have been reported to improve transplanted cell retention and functional outcome, and then focus on how a material can enhance cell function such as proliferation, viability, endothelial differentiation and angiogenic potential. Expert opinion: Improvements are needed if BMC therapy is to become a viable treatment in the clinic. There is optimism that a biomaterial strategy will lead to superior results compared to the cell therapy alone. Through the identification of underlying cell-biomaterial mechanisms, the establishment of comparative standards, and an awareness of the lessons learned from cell therapy trials, biomaterial-enhanced BMC therapy may become an option for the treatment of heart disease patients.